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Zusammenfassung

Beschreibung, Taxonomie und Verbreitung von Talpa davidiana

Wegen groRer morphologischer Ahnlichkeit der Schidel des Typus von Talpa streeti mit Scaptochirus
davidianus wird auf Konspezifitdt der beiden Taxa geschlossen. Das Becken von Talpa davidiana ist
caecoidal, so dal} eine Verwandtschaft mit Scaptochirus moschatus aus China ausgeschlossen wer-
den kann. T. davidiana wurde aus dem Grenzgebiet von Syrien und Kleinasien beschrieben und ist
bisher von drei Fundorten (Umgebung von Meydanekbez, Hakkari und Tatvan) bekannt. Bei Tatvan
lebt die Art sympatrisch mit Talpa levantis. Individuen von T. davidiana aus Iran und Hakkari haben
eine Gesamtzahl von 44 Zahnen. Als Folge des Fehlens der unteren Incisivi und der stiftférmiger
Pramolaren ist die Zahnzahl bei drei Maulwiirfen aus Tatvan auf 38 und beim Typus von S. davidia-

nus auf 39 (Asymmetrie) reduziert.
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Abstract

Habitat use and species composition of bats in the higher altitudes of the Bavarian Alps were stu-
died from May to September 1997. Five hundred buildings at altitudes between 800 and 1800 m
above sea level were surveyed; traces of bats or roosting animals were found in 189 of these. Bat
occupation of buildings decreased at elevations higher than 1300 m above sea level, and also de-
creased with increasing distance of buildings to the surrounding forest. 203 solitary roosting ani-
mals and 14 nursery colonies (indicated with*) of the following species were found: Myotis myotis,
M. emarginatus, M. mystacinus*, M. brandti, Pipistrellus pipistrellus*, Pipistrellus nathusTi, Eptesicus
nilssonii*, Plecotus auritus, and Vespertilio murinus. Relative to adjacent lower regions where Myotis
myotis is the most abundant species, M. mystacinus and M. brandti together make up an average of
70% of all reliably determined animals at higher altitudes. Within all occurring species, higher re-
gions are mainly inhabited by adult males. They might thus avoid competition with nursery colo-
nies in the lowlands.

Key words: Bats, altitudinal distribution, Bavarian Alps, species composition

Introduction

The Bavarian Alps are likely to provide
good habitats for bats in summer with ex-
tensively developed pastures and large
areas of natural forests. However, lower
temperatures and shorter vegetation peri-
ods relative to lowlands (REisIGL and KEL-
LER 1987) might be rather disadvantageous
for these aerial insectivores.

Studies from neighbouring mountainous
countries like Austria and Switzerland show
that higher altitudes are in fact inhabited by
bats (SPITZENBERGER 1993 a, b: ARLETTAZ et
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al. 1997, GUTTINGER 1994). However, cer-
tain aspects in the life cycle such as repro-
duction seem to be concentrated at lower
altitudes (SPITZENBERGER 1993 a,b), possi-
bly because juvenile growth is favoured by
warm conditions in many bat species (TuT-
TLE and STEVENSON 1982; ZAHN 1999). Also,
the composition of species is influenced by
altitude (SPITZENBERGER 1993 a; ARLETTAZ
et al. 1997, GUTTINGER 1994). This effect
may depend both on climatic circumstances
and on the availability of suitable roosts.



In the “lowland areas” adjacent to the Ba-
varian Alps, the bat fauna is well known
(RicHARZ 1986; RICHARZ et al. 1989; ZAHN
and KRUGER-BARVELS 1996; ZAHN and MAI-
ER 1997). At least 10 of 16 lowland species,
which could potentially occur also at higher
altitudes, are known to prefer various
anthropogenic structures as day roosts (RI-
cHARZ 1986). In this study we therefore fo-
cussed on bats roosting in buildings. Build-
ings exist in relatively large numbers even
at higher altitudes in the Bavarian Alps
and are well suited for a systematic investi-
gation of the bat fauna. Moreover, buildings
are readily accessible and of better compar-
ability than natural roosts such as rock cre-
vices or tree holes. Of special interest were
the following questions: (i) Which building
dwelling species of bats occur over 800 m
above sea level in the Bavarian Alps? (ii)
Does a species-specific altitudinal distribu-
tion exist? (iii) How are roosts in buildings
at different altitudes used by bats? (iv)
What types of roosts are preferred?

Material and methods

The study area ranges from Garmisch-Parten-
kirchen (11°06" O, 47°29' N) in the west to Berch-
tesgaden (13°0° O, 47°37' N) in the east and in-
cludes altitudes from approximately 800 m to
2963 m above sea level (Zugspitze). About 50%
of the area is covered with forest (mostly Fagus
sylvatica, mixed with Picea abies, Abies alba and
Acer pseudoplatanus). The remaining area con-
sists of extensively used mountain pastures and,
over about 1800 m above sea level, of unused al-
pine meadows, dwarfpines and rocky outcrops.

Five hundred buildings (from small wooden
mountain cabins to hotel-sized stone houses) at
altitudes between 800 m and 1800 m were sur-
veyed between May and September 1997. Of
these, 451 provided potential roosts for bats. As
potential roosts we regarded all kinds of crevices
if they were dry. narrow (<5 cm wide), dark and
without a strong airflow (<15 cm deep). As de-
scribed below, these crevices were roughly di-
vided into five categories. Shutters, which are fre-
quently used by bats (RicHARz 1986) in spite of
that fact that they offer less shelter from wind
and rain than the other types, were also included.
Large accessible attics, which are common roost
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sites for bats in the lowlands, were rarely present
in the investigated buildings and are therefore
not included in the list of potential roosts.

Faeces and dead or living animals were taken as
evidence for site use. Substantial accumulation of
facces was taken as evidence for colonies. Site
use inferred from faeces’ presence is referred to
as “indirect proof”, whereas alive animals were
taken as “direct proof”. When possible, living ani-
mals were caught for species identification. With
the exception of Myotis myotis whose droppings
reliably could be identified through size and
structure. no species identification was attempted
using faeces. During the study we did not distin-
guish between Pipistrellus pipistrellus and the
“new species” Pipistrellus “pygmaeus/mediterra-
neus” (HAUSSLER et al. 2000).

For comparison with the lowland bat population,
data of the ASK Bavaria (database “Arten- und
Biotopschutzkartierung” of the Bavarian State
Office of Environmental Protection) were called
upon. These data were obtained as well by sys-
tematic controls of churches. castles and other
buildings that offer suitable attics as by roost con-
trols conducted after house owners informed the
relevant authorities about bat presence. These
roost controls (visits of attics, inspection of cre-
vices) were conducted in the same way as in the
present study.

Results

Species composition and abundance
of roosting bats

At 189 (41.9%) of the 451 potentially suita-
ble buildings evidence of site use by bats
was obtained. In 100 of these cases, the ani-
mals’ presence was indicated by faeces
alone. A total of 203 roosting animals (ex-
cluding nursery colonies) was found. Of
these, 110 were identified to the following
nine species: Greater mouse cared bat

(Myotis  myotis, 4%), Geoffroy’s bat
(M. emarginatus, 1%), whiskered bat
(M. mystacinus, 50%), Brandt’s bat

(M. brandti, 13%), common pipistrelle (Pi-
pistrellus pipistrellus, 13%), Nathusius’ pi-
pistrelle (Pipistrellus nathusii, 1%), north-
ern bat (Eptesicus nilssonii, 13%), common
long eared bat (Plecotus auritus, 5%) and
parti-coloured bat (Vespertilio murinus,
2%). With 29 animals, no reliable differen-
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tiation  between M. mystacinus  and
M. brandti could be made. We assumed that
the relative fraction of the two species was
the same as that determined reliably, i.e.
M. mystacinus about 80%, M. brandti about
20%. In the following, these two species are
mostly combined and referred to as M. my./
br. 64 animals remained unidentified but
certainly belonged to smaller species (i.e.
larger species like M. myotis, Eptesicus
spec., V. murinus or Plecotus spec. could be
excluded). Species dwelling in buildings
which occur in adjacent areas but were not
found in buildings at higher altitudes in-
cluded barbastelle (Barbastella barbastel-
lus), noctule bat (Nyctalus noctula), sero-
tine bat (Eptesicus serotinus) and lesser
horseshoe bat (Rhinolophus hipposideros).

Altitudinal distribution

Bats preferred roosts in buildings at lower
altitudes. Figure 1 shows that the percen-
tage of buildings with traces of bats — either
alive animals or facces — decreased signifi-
cantly at altitudes higher than 1300 m
above sea level (X* = 26.6, p < 0.01).

Species composition did not change signifi-
cantly with altitude. At all altitudes,
M. my./br. were by far the most abundant

species (Fig. 2). Together they made up
70.5% of all reliably identified individuals.
Assuming a relation of 20% M. brandti in
all M. my./br. individuals, also Brandt’s bat
was more abundant than any other species
except the whiskered bat. It is also apparent
that, within the studied range of altitude, no
species showed any preference for particu-
lar elevations. The only exception was
M. myotis, which was found exclusively be-
low 1200 m. However, with M. brandti and
E. nilsonii two species were present which
are only rarely found in the adjacent low-
land areas.

The highest site where roosting bats were
found was at 1670 m in a group of cabins
near Konigssee (Berchtesgaden). In five
different cabins, a total of 10 animals, in-
cluding M. mystacinus, Pl auritus and
V. murinus was found.

A total of 14 nursery colonies was found.
Nine colonies were indicated through
faeces and could thus not be reliably identi-
fied on species level. However, concerning
pellet size they most likely belonged to Pi-
pistrellus spec. or M. my./br. The other co-
lonies consisted of M. mystacinus (n =2),
P pipistrellus (n=2) and E. nilssonii
(n = 1). While solitary animals reached alti-
tudes up to 1670 m, the highest nursery col-
ony was recognized at 1400 m. Ten of the
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Table 1: Altitudinal distribution of nursery colonies

M. myst. E. nilssonii P. pipistrellus indicated through Total
faeces
<1000 m 1 . 1 5 7
1000 m-1099 m = 1 1 3
1100 m-1199 m - - - = —
1200 m-1299 m - - = 3 3
1300 m-1399 m 1 = = - 1
Total 2 2 9 14

fourteen colonies occurred below 1100 m
(Tab. 1).

Age structure and composition of sexes

In all species, the great majority of solitary
animals consisted of adult males. Only 16 fe-
males (14.5%) were found outside nursery
colonies, the first one on July 23rd. They be-
longed to M. mystacinus (n =9), M. brandti
(n =2), M. myst./brandti indet. (3), E. nilsso-
nii (n=1) and P. pipistrellus (n = 1).

Three mating communities of M. mystaci-

nus were found, one consisting of three ani-
mals (2 females, one male), the others of
one male and one female each. Two sub-
adults of M. brandti (one male, one female)
were found outside colony sites at the be-
ginning of September.

Preference of roosts and surrounding

The occupation of each type of roost by bats
deviates significantly from the distribution
of existing roosting possibilities (X>-Test,
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Fig. 3. Distribution of recordings compared to the distribution of potential roosts. As the number of “other cre-
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X?=17.7, p<0.01, Fig.3), which can be
roughly divided into the following cate-
gories. The most frequently used type of
building roost (174 of 268 recordings, includ-
ing direct and indirect evidence) was the
crevice behind the board at the ridge of the
roof, which was present at almost every sur-
veyed building. It was followed in prefer-
ence by crevices in the roof itself between
tin roof covering and underlying roof beams
(used by 47 animals) which are characteris-
tic especially for smaller, traditionally built
wooden cabins. In many buildings also
spaces behind shingles (7 records), open
shutters (7 records) and other crevice-like
structures (34 records) were used by bats.
Figure 4 shows a typical mountain cabin
with the most common types of roosting
possibilities. Also, bats significantly fa-
voured buildings closer to forests. While
45.6% of the roost sites in buildings less
than 100 m away from a forest edge were
occupied by bats (n=375), only 24%
(n = 76) of all suitable buildings farther than
100 m away were used (X* = 15.4, p < 0.01).

Concerning the compass bearings of the
roosts, no absolute preference for roosts,
openings towards one distinct orientation
could be shown. However, when only
roosts at cabins built with one distinct ori-
entation (i. e. for example all buildings fac-
ing in North/South-direction) were consid-
ered, southern and south-western exposed
roosts were clearly preferred to northern
and north-eastern ones (X = 4.3, p < 0.05).

Influence of seasons

Significantly more buildings were occupied
by bats as the summer progressed. The per-
centage of buildings with evidence of bats
rose from 7.6% (n=13) in May to 40.1%
(n =332) in June/July, and 51.8% (n = 106)
in August/September (X =0.42, p <0.05).
With the exception of E. nilssonii, which
was found only after the end of July, the oc-
currence of all species was evenly distribu-
ted over the summer.
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Fig. 4. Typical Bavarian mountain cabin with various roosting possibilities. rb = crevice behind ridge board,
rc = roof crevice (i. e. crevices between tin covering and underlying roof bars), sh = crevice behind shutter, oc =
other crevices.

Comparison between higher altitudes
and lowlands

Species composition at higher altitudes de-
monstrates some striking differences rela-
tive to the conditions in the contiguous low-
land areas. In the latter, the following
species were found by RicHARZ (1986), R1-
CHARZ et. al (1989), ZaHN and KRUGER-BAR-
vELS (1996) and ZaHN and MAaIer (1997)
(species where nursery colonies are known
are marked with*): Lesser horseshoe bat
(Rhinolophus hipposideros)*, greater mouse
eared bat*, Bechstein’s bat (M. bech-
steini), Daubenton’s bat (M. daubentoni)*,
Brandt’s bat*, whiskered bat*, Geoffroy’s
bat*, Natterer’s bat (M. nattereri)*, com-
mon long eared bat*, barbastelle*, serotine
bat, noctule bat (Nyctalus noctula), com-
mon pipistrelle*, Nathusius’ bat and parti-
coloured bat.

Seven of these species were absent at
buildings in the study area, viz. R. hipposi-
deros, B. barbastellus, M. nattereri, M. dau-
bentoni, M. bechsteini, N. noctula and
E. serotinus. E. nilssonii was found at mon-
tane sites but was virtually absent in the
lowland roosts.

Apart from these absent species, a compari-
son between the database ASK and the pre-
sent study shows that a complete shift in the
relative dominance of the different species

is apparent between the lowlands and high-
er altitudes.

In lower regions, Myotis myotis dominates
species’ abundance with about 62% of all
solitary animals (n = 277). A total of 27 nur-
sery colonies is known in the adjacent rural
districts. Also Plecotus auritus occurs quite
often (17%).

On the other hand, at higher altitudes there is
a strong dominance of the two “moustached”
bat species, Brandt’s bat and whiskered bat.
At higher elevations, such roost sites as
large church attics were not found. When
species that normally roost in these sites in
the lowlands are excluded (M. myotis, PI.
auritus, R. hipposideros), the moustached
bats represent 54% of the solitary animals
in the mountainous study areas, but only
22% in the lowlands (Fig. 5). P. pipistrellus,
which reached a frequency of only 14% at
higher altitudes, made up 28% of all species
in the lowlands. Also M. emarginatus and
V. murinus are more abundant in lower
regions.

Discussion

Roosts

In general, higher altitudes in the Alps are
inhabited by bats, although there are some
restrictions.
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Fig. 5. Comparison of the species composition in solitary roosting bats at high (>800 m, n = 101) and low
(<800 m, n=50) altitudes. M. myotis, PL auritus and R. hipposideros, which probably find only few suitable
buildings in higher regions, are excluded. P. p. = Pipistrellus pipistrellus; P.n. = P. nathusii, M. d. = Myotis dauben-
toni, M.n.= M. nattereri, M.e.=M. emarginatus, B.b. = Barbastella barbastellus, V. m. = Vespertilio murinus,

E. n. = Eptesicus nilsonii, N. n. = Nyctalus noctula.

The number of occupied roosts in buildings
decreases significantly over 1300 m above
sea level. This is probably due to adverse
climatic conditions at higher elevations. The
average temperature for July, for example,
is 17°C at 600 m but only 13°C at 1200 m
(RemsicL and KeLLer 1987). Furthermore,
buildings at these altitudes are often at sites
exposed to wind, precipitation and cold
temperatures, factors which might thus di-
minish their suitability as roosts. The impor-
tance of warmer roosts is also supported by
the fact that, given the opportunity, bats
tend to choose southern and south-western
roosting possibilities at the buildings. A re-
duced exposure to wind could aiso explain
the observed preference for houses in or
near forests. Additionally, forests offer a
sheltered flight path between roost and
foraging area. Many bat species avoid cross-
ing open land without structures such as
hedges or tree lines (LimpENS and KAPTEYN
1991). This may additionally lower the va-
lue as bat roosts of houses located far from
forests.

The special climatic conditions in the Alps
may also be the reason for the low number
of bats roosting behind shutters, which are
often used by whiskered bats, pipistrelles
and barbastelles in other areas (SPITZENBER-
GER 1993 a,b). Probably, their exposure to
all sides affects their suitability as a roost
in the adverse weather conditions of higher
altitudes stronger than it does in lower re-
gions. However, the strong preference for
crevices behind roof bars that was observed
in this study may partially be due to a meth-
odological artefact, since this roost type is
very easy to investigate. Other potential
bat roosts, such as crevices in the roof itself,
which offer warm shelters too, are probably
occupied more often than is apparent, since
bats may roost very hidden at these sites
and are easily overlooked.

Species composition

Some of the species absent in higher areas,
such as Natterer’s bat, Bechstein’s bat and



Daubenton’s bat, are known to roost prefer-
entially in natural structures like tree holes
(Ricuarz 1986), so it is not amazing that
they were not found in the surveyed build-
ings. However, mistnetting at several caves
in the Bavarian Alps shows that these spe-
cies actually do occur at higher altitudes also
in summer: M. bechsteini was caught several
times at a cave near Frasdorf (1200 m)
(MESCHEDE pers. comm.); M. daubentoni,
occurred at a cave near Kochel in great num-
bers and could regularly be seen foraging at
ponds up to 1100 m; M. nattereri even oc-
curred at a cave 1800 m high in August and
September 1997.

Nyctalus noctula, which tends to roost in
trees and buildings, was neither found in
buildings in the study area nor was it ever
seen hunting or identified acoustically in
occasional bat-detector surveys. The ab-
sence of roosting noctules in study buildings
might be due to a lack of suitable roosts, as
these bats prefer large crevices in high
buildings (ZaHuN et al. 1999).

Barbastella barbastellus, on the other hand,
is known to live at higher altitudes in Swit-
zerland and Austria, and to preferably use
roosts of the type that mainly occur in the
surveyed buildings: crevices behind ridge-
bars and open shutters (SPITZENBERGER
1993 b). It is thus a species almost predes-
tined to occur in buildings in the study area.
Several animals caught while mistnetting at
caves near Kochel, Frasdorf, and Bichlersee
in 1997 show that barbastelles actually do
occur in the Bavarian Alps (MESCHEDE and
RuporpH pers. comm.). Nevertheless,
whereas it is not very numerous but widely
spread in Austria (SPITZENBERGER 1993 b),
it is one of the rarest species in Germany
with only five recordings of nursery colo-
nies in southern Bavaria and very few re-
cordings of solitary animals (RupoLpH et
al. 2001). We might have failed to find their
roosts in buildings simply due to the low
population density of this species. It is also
possible that they use natural roosts more
frequently than is now realised, since radio-
tracked individuals favoured roosts behind
patches of loose tree bark (STEINHAUSER
2001).

Bats in the Bavarian Alps 151

M. myotis, R. hipposideros, and P. auritus,
which were rare or absent in the higher re-
gions, depend strongly on large attics for
roosting which are much more abundant in
lower regions. Moreover, M. myotis, which
was the dominant species in the lowlands,
is known to be strongly thermophilous
(SpITZENBERGER 1988; GUTTINGER 1994; Ru-
poLPH and LIEGL 1990). In Switzerland and
Austria, their complete live cycle is concen-
trated in relatively low areas. Solitary ani-
mals range up to an average of 531 m in
Austria, whereas nursery colonies are found
only up to 439 m (SPITZENBERGER 1988).
Also most colonies in Switzerland occur
lower than 600 m (HaFFNER and MOESCH-
LER 1995). More or less the same is true for
the lesser horseshoe bat, which mainly oc-
curs between 600 m and 900 m in Austria
(SPITZENBERGER 1995). It is also one of the
rarest bat species in Bavaria with only two
known nursery colonies (ZauN and
ScaLAPP 1997). Thus, they could not be ex-
pected to occur in the studied buildings.
Particularly solitary animals of Plecotus
auritus are also known to use tree holes and
bird- or bat-boxes as roosts, which were not
investigated in this study. They might there-
fore be more numerous in the Alps than is
apparent from this investigation.

The whiskered bat is the only species of this
study for which every aspect of the life cycle
(breeding, mating, hunting, hibernating)
was observed to take place at higher alti-
tudes. The distribution of whiskered bat and
Brandt’s bat in other countries show that
they are indeed sturdy species in adverse cli-
mates: in Scandinavia they reach 64° of lati-
tude (ScHoBER and GRIMMBERGER 1987), and
in Switzerland nursery colonies of M. mysta-
cinus occur up to 1670 m (ZINGG and Bur-
KHARD 1995). In a recent investigation of
the National Park Hohe Tauern in Austria
M. my./br. also make up almost two-thirds
of the species composition at higher altitudes
(HUTT™MEIR and REITER 1999). P, pipistrellus,
on the other hand, has quite similar habitat
demands and roost preferences but reaches
only 61° of latitude in Scandinavia (SCHOBER
and GRIMMBERGER 1987) and seems to prefer
the lower altitudes. In Canton Wallis (Swit-
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zerland), the number of roosts decreases
continually over 400 m above sea level (Ar-
LETTAZ et al. 1997).

It seems that the great flexibility especially
of M. mystacinus (TaAke 1984), its cold-
hardiness, and its preference for crevice-
like roosts which are so common in the
Alps, lead to the strong dominance of this
species in the study area.

It is still not quite clear whether a true pre-
ference for higher altitudes exists for
M. brandti, although the virtual absence of
this species in lowland areas and multiple
records in the study area above 800 m en-
courage this suggestion. The low population
density in the lowlands could partially be an
artefact due to the difficulties in differen-
tiating  between M. mystacinus  and
M. brandti, especially concerning the fe-
males. It might well be that some M. brandti
colonies in the lowlands have been mista-
ken for M. mystacinus. Still, its abundant
occurrence at higher altitudes, especially of
males, is apparent. Results from Canton
Wallis in Switzerland, where M. brandti
was found exclusively over 1200 m above
sea level (ARLETTAZ et al. 1997), also sup-
port that M. brandti is indeed well adapted
to the conditions in the mountains.

Also the northern bat seems to prefer the
higher altitudes. While 14 solitary animals
plus one nursery colony were found at the
higher altitudes, neither solitary roosting
animals nor nursery colonies are known
from adjacent areas in the last 10 years.
Also in Switzerland, the majority of E. nils-
sonii was found between 1200m and
2000 m above sea level (ARLETTAZ et al.
1997).

However, SkiBa (1995), using a bat detec-
tor, recorded up to 80 animals per night in
some regions below 800 m in the study area.
It is possible that roosting and hunting habi-
tats differ for this species, so that foraging
of high elevation roosting animals takes
place in lower regions. However, hunting
activity in the higher regions of the study
area was never investigated systematically
and there is no apparent reason why this
species should not use higher altitudes for
foraging as well.

Male dominance

One of the most apparent features of this
study is the strong dominance of solitary
males in all occurring species. Whereas in
adjacent lower regions almost one-third of
all bat roosts recorded in the database ASK
are nursery colonies, such colonies only pro-
vide 7.4% of all animals in the study area.
The reason for this is not a lack of suitable
roosts. Especially for two frequently found
species, M. mystacinus and P pipistrellus,
most nursery colonies in lower altitudes are
known from sites also most abundant in this
study: crevices behind roof bars and open
shutters. One explanation for the high per-
centage of colonies in the lowlands may be
the sampling method: While in the moun-
tains all buildings were controlled systemati-
cally, many lowland collections of data were
made after owners had informed bat conser-
vationists of bat presence in their houses.
Since the presence of a colony may be more
obvious than that of a solitary bat, the num-
bers of males may be underrepresented in
these data. However. the dominance of
males in the Alps could be also due to cli-
matic factors. Females in nursery colonies
depend on relatively high temperatures dur-
ing gestation and lactation for optimising
foetal growth (AUDET 1992; Racey 1969;
TurtLE and STEVENSON 1982; ZanN 1999).
This may underlie the fact that nursery colo-
nies are found more often in lower and
therefore warmer regions. Males, which have
a lower energy demand and should thus be
able to live in harsher conditions (BARCLAY
1991), are able to utilise higher altitudes as
day roosts. They may also avoid foraging
competition with nursery colonies (Kunz
1974) in the lowland areas by evading into
the Alps. Such avoidance of food competi-
tion has been inferred for other bat species
(Kunz 1974). Moreover, males may even
save energy by falling into torpor more often
due to lower air temperatures (BARCLAY
1991). However, comparative behavioural
and physiological studies of both males and
females settling at different altitudes are
needed to verify these possible reasons for
the prevalence of male bats in the Alps.



